(19)H*BW»/r (JP) 02) & H |^ 


•y^ 3g (A) (ll)*8MFtiifi&&8ll#^ 






^11^5 -245372 






(43)&I8B ¥fi&5¥(1993)9J!24B 


(51)Inta B 




f i mmm^mm 


B 0 1 J 23/26 


8017-4G 




B 0 1 D 53/36 


10 2 B 9042-4D 




BO 1 J 23/34 


A 8017-4G 




23/58 


A 8017-4G 




23/76 


A 8017-4G 






mmm ^^c^tosac 3 c^r is jo f»«H»cS£< 


(21)tf5St#^ 


1SBPF4-20304 


(71)*mA 590000455 








(22)*SB 


¥#4^(1992)2)15 8 


JltM«Si$iaS*# 2 TB 3 #22^ 






(74)_tB 1 *©fW. #S± ftSF iSfiP 




1$SB S F3-262717 


(71)ti5BA 000001144 


(32)«5feH 


¥3(1991)9)3128 




(33)ffi$yt£3gS 


B* CJ P) 


*mS¥ttfflEB#l8 1 TB 3 # 1 ^ 




#ra s F3-326371 


(74)±s i zotmmmA xm&m&it&mm&m 


(32)S5fe0 


¥3(1991)11)1138 




(33)«ite*teiSBH 


B* (J P) 


(71)tfaBIA 000105567 




iftgFR- 18545 




(32)«5fcH 


¥4(1992) 1/! 7 B 


*Sl«5«ESt 1 TB 1 # 1 


(33)ffi$fc1i±5SB 


B¥ (JP) 











(54) istmv&m mmmtimmsjtmmm. 



(57) [gift] 

mstc-t * c t #-c * -2>fcy&£ft{tt-r s «c * 
Hbi] 

A X B 1-X C °3 

(5$*. AttLa, Y. Ce. Pr, Nd> Pm. S 

a©7cSR*jnl/, BliNa. K, B i , Th. Ba. S 
r. Ca, Me. Pb, Z n&tfA tr J: D &*fflW>6» 
«n*4>&< i-fe laCTC^mL. CttMn, Co. 
Fe, Ni, Cr, Cu, V. Mo. W. Ta. Li. 
Ti. Zr. Nb. Pd. Rh. RuRCFP t J: •) && 
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[*Si*ii!#©f&H] 

m>m 1 ] -ffits 

[<bl] 

A X B 1-X C0 3 

(5S4 1 . A»La, Y. Ce, Pr, Nd. Pm, S 
m. Eu&tfGdJ;9ftSPrt>e>jI#tt£^ft< £fe 1 
«©5^£^r;l/. BttNa, K. Bi, Th, Ba, S 
r. Ca, Mg, Pb, Z nBLt^A g ftSSffr^biS 
tt*l£^ft< tfcia©^*^. C«Mn, Co. 
Fe, Ni. Cr, Cu, V, Mo. W. Ta, Li. 
Ti. Zr. Nb. Pd. Rh, RuRtfPti^S 
gf*>6jItfftS4>ft< ifc ia©5t3t&7nL. Q£X< 
\X$>Z. ) rabStiS^o^*^ hSflteBtbtt 

vwummtticimz nr ft* c i^su tr z>mt*. 

Ut2\ 

¥l-X CQ 3 

AttLa. YSO'Ce «fcO^-5»!«P6S«nS 
d>ft<<!:*> lS©^*^. BttNa. K. Bi. T 
h. Ba. Sr. Ca. Mg. Pb. Z n Rtf A g <fc ») 

Mn. Co. Fe, Ni. Cr. Cu. V. Mo. W. 
Ta. Li. Ti. Zr. Nb. Pd. Rh. Ru&tf 

p t a*) uzmifihmzn&'ptsi < i & i a©^** 

[§»*« 3 ]-«£*; 
[<b3] 

¥l-X C Y C 'l-Y°3 

(5S#. ABLaXttCe^L, BttBa, Sr. C 
a. Mg. Pb. ZnXBAg^L.. CBMnXttC 
o£^L. C ttFe. Ni. Cr. Cu. V. Mo. 
W. Ti. Zr. Nb. Pd. Rh. RuXliPtS:^ 

a 7% u j y mm-&m<m&m#mmwicim s n-c ft 

[000 1] 

ssttcwu i$u<«. x*§, &&>mm>mmtizm 
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[0 00 2] 

[Skfc©8ffi] fit*. Sttf**fc£*ft*fiHMMt«l 
8tf>. T>*=-7. -BMbK*. Kfb*X9coS 

tt*HET-r -bmuk*. k 

m&-?z>tc&>, SBRK<bi»*fi«-r5fc«t>«:tt^«<oa 

[0003] C©fci?>. ®i5t?«. S7cSiJ©^??rF«: 

20 SRifi^bift^lBffilfeWfic^ACc^fflfcttu^&uit^ 
^b*35^^ib^4S7cSiJi 

Lxm^?>mtctj:m.mmtmmm^cmmmtLx. h 

a-tf*9-f h^Cu>f*>$JfeZSM-5^*!*lg34a 

HSZ SM- 5 (SiO, /Al, O, 
*;ujt= 3 0~4 0) *s«®-c*-5<tsnri,>S. t-#> 
Lft#e>. C©i9«tHfiZSM-5-Cfc. *fti+:»ft 

[0004] 

Sic^B. ^b*^-^K«^b^j*jl7cJWt vxm 
BtsR©*#Ttc*jt>ra3^<b«)**m<b* 

JW*J8c»* e ± ft < . Stt/*+©**SHfc*»*»*J: < 
[0005] 

[»S£»fc-r*fc&©3Ma] »*3aiia«©lfeWK:j: 
&M*iMb^Mjl7cJBjli»Ete. HftaJJ 

[0006] 
Hfc4J 

A X B 1-X C0 3 

[0 00 7] <5S#i. ABLa, Y. Ce. Pr. N 
d. Pm. Sm. EuRtfGd£Dft£Sfcfr<~>jItfft.& 
4>ft<£*>18©7G3R*7nU BBNa, K. Bi. T 
h. Ba. Sr. Ca. Mg. Pb. ZnRtfAgJ;*) 
50 ft£g¥*>6j8tfft£4>ft< tfe l«©7ciH*mL. CB 



3 

Mn. Co, Fe, Ni, Cr. Cu> V. Mo. W. 
Ta> Li. Ti> Zr, Nb, Pd, Rh, RuRV 
PtJ:>)ft Z>mfrhMiitxZ>'J>U < <b *> 1 a©7cf£*^ 

l. o^x^i-c**. ) t?^t>sn^a-rx^-< h 

>r>tm>)>m7)\>S-VJ» (SAPO) . fegk&V^Wl 
T)l>*~VJ» (ALPO) . ifeStty^sfe^T^S- 
-}A (MAPO) . TA-S*. **-T. V>)te=-T. 

^ y a - r » s i-s$<D®#mm&itmft2 nr & act 
[0008] if^2iaiB©&WK<fcSim*3S;R0 t / 

[0009] 

[00 10] (5S#. AIJLa. Y&VCe £K)tj:Zm 
iftt,m\*tiZ'J>ti:< ifeia©7C^*^L. BBNa, 
K. Bi. Th, Ba. Sr, Ca, Mg. Pb, Zn 

scf a Bio* •&gf#>e>atf*i&4>& < i i a©7c^ 

&ntU CttMn, Co. Fe. Ni. Cr. Cu. 
V. Mo. W. Ta. Li. Ti. Zr. Nb. Pd. 
Rh. RuMPt £9&Si*Jfc6Stftt£iKr<<!:fe 

^VL^^ioAY m.m&ffitw-e*? A h . # a-> y 

*--K ifeStt'Jr^SJyvKT^S^^A (SAP 

o) . teHtty^KT^s-^A (alpo) . ssutt 

U^^MT^S-^A (MAPO) . 
JffiS 3 *X-C £ C £ £13® <t -T £ . 

[ooii] fS^esafaKcD^K^a^b^sSRc?/ 
mTtmmmit. -ma. 

[00 12] 
Hfc6] 

A X B 1-X C y C 'l-Y°3 

[0 0 13] (5£4>. ABLaXttCe4*U B«B 
a. Sr. Ca. Mg. Pb. ZnXUAg^U C 
BMnXiiCo4il/> C* »Fe, Ni. Cr. C 
u. V. Mo. W, Ti. Zr. Nb. Pd. Rh. R 
uXttPtfc^L. O^X^l. O^Y^lt?**. ) 

A (SAPO) . feSttU^KT^S^^A (ALP 
O) . &S1$fey>IS£JST;l<5^A (MAPO) . T 

[0014] #^ccfcWSH<*B8ffl#i ». tttttftt 
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7>*-7X«f'J ^>*fl!C>£ in situ FT I R 
(^-yi^&^JI-i&iyK*^ hJW) SKJ:"3«c3ri 

[0015] -tf*^ ^ r-^SttBSffitttt. N a -^Jl^ 
*-fK Na-ZSM-5. Na-USY (USY : 
;Ph^xf--Y-/;WXttiS£5£YM-tf*-3--f h) . -Stf? 
10 -Y h fp<DT)\s 5 ACT)— gBX«:£aS£fl&©&IS7C^. 

wc. fife. #yi>A. ffiis. sb. 

ffiggmowrcmmux* v*^a btp<DT)W)&m<D 
-8PX«^SP*T>*-'? A-r *>x«*^-/*>k:t 

-•5A^*>r-^*>2^-r-5>^ffi{cj:6J©^W. 

20 [oo 1 6] **r>4 v&m#wm#<D-mtvx. w 

[0017] 
lit!] 

M 2 ((AlO 2 ) 2:Lr (SiO 2 ) 10 ).ZH 2 O 

[0018] "cahstis*^:*--* r* 
mfBMvxn^n^wm^^i-A htiot, s i o 

,/Al, O, *^Jt*5 1 3-207*9. fir?. S i 
O, /H, 0*Mk*!2 5~2 0 O-CAS^St*^^^ 

30 ■< y-zmtfzctwcsz. (il. -tss;*. Mttr^* 

[0019] J**. h^Hf*|gtIt*©te<D-0!j 
tLT. mi*. JfcSC 
[0 02 0] 
Ht8] 

M' A ((Al0 2 ) p (Si0 2 ) q ) -Z'H^ 

[0 02 1 ] -C*bi*ft*-fe?*7-Y r-t£©4*>M©- 
40 aJXtfcfeSP*^ (Ti 4 *) . ^l/3-^A-Y 

(Zr") XBXX^*> (Sn u ) tCXZt&LX 
S^hS^7-fl-4WSCiAi-C&5. <1L. ±S 

M* wr;u*y^n-Y^>. r^*y±s^s-(* 

>Xf**fS-(*>?:^L. nA=p (n«^*>M©ii 

[0 02 2] BMt«l3SSi*Bffll*4 LT(*. A 1 
, O, . T i O, , T i O, /SO, ". ZrO, . Z 

ro, /so, ~m<D&-£mmm*. sio, /a 

1, O, . TiO, /Al, O, . TiO, /ZrO, 
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t±©j&*>6. Al, O, , ZrO, « SiO, /Al, 
[0023] ®mm#Oi&<DW± LTtt. tf* :M h 

mrfrz-VA (alpo) «>. *<Dimwg~c$>z>m 

Utt-WBI'J^T^SX^A (SAPO) . ALPO 
l//cfeStS';>^IST>V5^^A (MAPO) 3^ 

[ o o 2 4 ] a l p os© >; ±ta© 'j >mm 

fci 5 0-cw±) T P t«H4MJis-c^fiK$n?.ct-cS) 

[002 5] A LPO*^:/© 'J >&&©«!&»:. -« 
K, Al, O, • (0.8~1.2) -P, O s -nH, O 
-cmt>2tlZ. */c. SAPOXttMAPO©^(C*J 

«? AM »J >©i|ifi©ifo 1/10 117*^*5, 
[0 02 6] TK^fiSSK J: »3 f#e>ft-2> A L P OS® V 

«. mt< . ^cc^-r < i ) . ( 2 > x« ( 3 > ©#£ 

(1 ) H(*Kffl**^«tSi±/c^'j7-tpK:, La, C 
e. Y, Pr, Nd, Pm. Sm. Eu, Gd, Na. 
K. Bi, Th, Ba, Sr. Ca, Mg, Pb. Z 
n. Ag. Mn, Co. Fe, Ni, Cr. Cu, V. 
Mo. W. Ta. Li. Ti. Zr. Nb. Pd. R 
h. RuXteP t©5B^^<D7k?§teifr?>. Cft?>©T 
^a+^FOT^n-^igjfc&SAL. Ch64*fllt 

^c«. OIL, 

(2) Sf*KH»t»iJjiP3S*L/c^n^*^ Mfc£«J 
t £iIS 5 ;l^KJ:^T+#{cfi5$BHi$g£-rS. 

(3) ®{*«£{*©*fc14^«*|g<fc^©Ii5lg# 
t. La. Ce. Y. Pr. Nd. Pm, Sm. Eu. 
Gd. Na. K, Bi. Th. Ba. Sr. Ca. M 
g. Pb. Zn. Agr. Mn. Co. Fe. Ni. C 
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r. Cu. V. Mo. W. Ta. Li. Ti. Zr. N 

b. Pd. Rh. RuXBP t<Dffimim<D*mm&*> 

[0 02 7] JW±©^ffi{C*Jt^-C. ^U7?>ti<< Mt£- 

zmm? *7i$kt ©si£:{c <fc o mmm&<j>m&w!&ifi 

[002 8]fi£o-r. Al, O, . TiO, ^©iOtC 
h^b^*^^r-57C^i©Slc:tt3!>si«^ 

ft1±%iS«>£ (3) ©#&«*?£ L< 

20 tt, ( 1 ) <Djm*W $ L<,>#. ( 2 ) ©^CCi'O-C 

[0029]^a:/*#-f Mt£*J©#3S&ia#«tt. 
co^n^*^ Mti^<tB{*igJSf*£©*gfiSCc*f 
L-c. o.i-6 0tl%rft»). 

#6 0M%4®;t-Ct>. •£©<!: 5 £ri#fi{Cl£D7y$Jjn 

tc*tvc«. M^(cJ;S^t*^^^IS{t^©?Stt 
ifi&<teZ>. — Sl#S#o.lfiS%<fcOfcd>&l,>£ 
30 Stt. ftM«©®7C«tt*+^K:i6i±3-li-*ci*i-C^% 

[0030] j: fie*. »i?.n-ci,^ 

gfcsfc. *a6nr^S-e©ffe©fi!l!!«©ilS8jS«:<l:*cife 

40 [003 1 ] *^©JUfi«:*$c*r. SSSiJi i/tfffl 
-rS^b*^©*ftWiLT«. M*«©4>©iLr. 

id»>. ^*U>^©gHt*gt#**i. 
©fc©<bLT. •^>5'>, ^*-9->. 

H2^U>. ^Jl/T-fe^UX 1 -^^>^©iSI8T^ 
50 U>l?©{g^x>. ^>!?©©glT^* 
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#M¥5-2 4 5 3 7 2 



[0032] mt*.m<D&WJ:®tt&te> -e©«gKc <t 
ixmuztK zmmiWiicft-rz^A'tbicxo. 1-2 

)\,*~?)\,m<D*-r>m. mm**. 
[oo33] ±M&nt*giViv$;®m<tGVnz. -en* 

fflUrfcJcii. UMb*3R££B«Hb£*j££-« 20 

S. C©Ct*>6. IMayttitf, #ISWK:<fcSji!Bfi 
P#*4^&{b*JStS^^*^u-hS^©« 

[0034] ±^7tmtfimmitmic*ivxmm)m 

><^#l£^<b*X<T**>©JII{CiiS<££. * 

^b^^fors^tt^^TSit^jasi*. &flrrs 

STC^WiaJcJ: *) Jltt fc^ Wt. 10 0-800 

'cx$>z> c com&mmtcis^xtt, zmmmisv) 

5 0 0-1 0 0 0 0 Om&xm*fX*ffiMZl£i>Ct& 

0$. u>. *^{c*j^T^cc$f mt£mt®.®,i*2 o o 

~6 0 0'C-e*5. 

[003 5] 40 

immm] uT&mmm$:m-fx*%>w%f&w-tz&. 

( 1 ) MMtonH 
HS6W1 

{SK?>^>6*«I®l (La (NO, ) , • 6H, O) 
1 01.0 5 g. IfcWMi (Mn (Ac), • 

4H, O (Ac=CH, COO, J£CK PC ) ) 28. 

6 0 g, $KXhP>*"?A (S r (NO, ) , ) 7 4. 

0 8gRyiii3^h6*ffii(Co (NO, ), • 50 



6H, O) 1 3 5.8 3 g*7K5 0 0m1K:^ft?3-a-C. * 

[0 03 6] t©*i8$tc+#cc8i# L&#e>. 1 

2 1 g/ 1 ©?k^b^ h y £ A*^4»nitrpHS: 1 o 

<tL/c. fcURB06*TSL 1 8NfM^*^WT. 

f^ft/ai®*— 1 2 o-c-ei 8NfMte^u £i> 

t\ 7 0 0-C-C3B$Sj^U/c,, 
[0 03 7] ff^nfc^tlWXl^lHlJf©^ -^P^ 
Xio-i Y1&&m^&^X\,*ZZtifiimZtitc. £ 
C©^^©BETSCCJ:^,lt^BBa (feTFOtfc* 

mm<Dmjs.t>mmc*?> 0 > 023.7^/?^*^ 

(La,., Sr.., Co,., Mn,., O, ). C©J:5 
f $>IS*i6Sfc^l (T i O, -H, O) 

*6 0 o'cx3mm&i&Lxmtcim.m<t*z> (ttm 

191 0 4.2ni , /g) 1 0 0 g b<Dm&®lK.jk\ 0 0 g 

*fln*.. mm.$.>\<< l cx3 05m%tfm&o. mk. *r 

©X5!)-%1.2 5mmb*^?-©3-^aL^-f httgf©^ 
-#A (felT. CC^-^A^mcc^N-^AtiBJ-r 

) icmiBvxMMzmftZit. (a- 
i) cvtisvmmmimma.. /^*ai C c 

Sfc*)0. 1 1 6 «X$>-otc. 

5o.6 6g*m^-r, ms&mi tmmicLx. -^p^* 

Mb£!gJ (LaMnO, ) £#/e. C©-<P^* 
A Y <b^a©tb*Sfl« 2 9. 1 m* / g X$>-ott. 
[0 03 8] CCDi^KltS/t^a^*-/ h^b^ 

3 0 g<ttt^b^ttSl{©T-T^3^ (A-l 1)10 

0 ? iCig^am 1 0 0 y £ 

*(a-2) zmtc c<Dta<Dfm<DtmmK. »~ 

*A lcc^/cOO.O 9 4gt*Ofc. 

?8B!^>^>6*fn!g57l.6 0 g. ^KIS (Pb (NO 
, ), ) 1 3.6 9gR^&-3'>:tf>4*fn!8j50.6 6 
sSi^L', 8 0 0-Cr3B$ffl&j£L/cfeWtt. 

1 i|5iei©^iSK:r. ^Virf7.t)AY\t^ (La,.. 
Pb,., MnO, ) £f#fc. C©«^P^*-fhfb^ 
©it«S8ttt 23.7m'/g-C*ofc„ 

[0 03 9] C©<fc^ (CLT^fc-^pyx*^ Mb-£$5 
3 0gtM<tftt$jOr-7JV5t(A-ll) 10 

o gi©®^itc*i oo gjn^-cx ^ en 
(a- 3) c<Dkz<Dfm<Dwmmte. 

Alc<Sfc<90. 1 1 7 gXUb-Jtc. 



mm 5 > # > 6 Tkwes 8 8 . o i g ro'^k 3 * * v e * 

*D«J (Co (NO, ), • 6Hz O) 5 9. 1 9g$I^ 
U 8 0 0-Ct?3H#ra^B5U/t^«, HtSW 1 iPHi 
©*S«:-C. -^P^X*^ Mb£$J (LaCoO, ) 4 
fftfco CO^P^*-f Mb^»©J±SlM«tt 1 7.4m 1 

/gx*>-otc. 

CO 040] CODJc^lCUTff/c^a^Ar-r Mb£<& 
SOgiH^t^ttiHS^ft^h (HM-2 3) 
1 0 0 gi©tg-^)«:7Kl 0 0 gSrflniLTX^ »)-* 

(a- 4) *ntc. cotsofmomnm. 

it. ^x;*7A 1 ccSfcOO. 1 1 3 gr*-?fc. 

?^H2«J^A6*fn«J (Ce (NO, ) , • 6H, O) 
7 0.65 g. flSSfcy^A (Ba (NO,), ) 10.63 

gRzmm^^v 6*fn^5 9. 1 9 g*m\.\ ^MSk 

\h.mWl>-H&.K.-C. ^P^*-{Ht^ (Ce t ., 
Ba,., CoO, ) £f#7t„ C<Dm-7X# J Mb£*J 
(DtkWmmi* 2 3.0 m* / g 

[o 04 1 ] tcozsicv-cntc-^u-fxxj hit&VS 20 

3 0giH*tfttHHS*^ft-f h (HM-2 3) 

i<DS^{C7Ki 0 0 g4initx7 en* 
(a- 5) *f#/t 0 ca>tft<omm<otmsu. 

Al ccSfcflO.l 3 0 gX&~otc. 

fi^7>#>6*fn!|J590.8 4 g. |^Kv>^>4*ln 
13)2 5.7 1 gROWStt* (TiiUtH. 
82 g/1 00mltgfi©*?£$0 339.0ml«rfflC^ * 
J61591 il^fiKD^ociO. ^a-T'x*^ Mb&ftl (L 30 
aMn,., Ti,., O, ) Srfffc. C©^P^*-/h 
{bitrf2J©itil®8i« 2 5.3m'/g -Cafeofc. 
[0 04 2] co^CctT^/t^P^x*^ Mb&EJ 
1 0 gbB*TV*s)\,WRUV#-7JVS.*- (COK- 
8 4) 1 0 0 g iODiH^CC* 1 0 0 g»T^7 U 
Ctt£^x#AK:«£fiJU M^fflJ^S-B-C^ 
i5SfW>:7*;l> (A- 5) COi#©ftl!iOSM 
SI*. r»^*7A 1 ccSfcSo.O 9 8 gX&^tc. 

(^a^*-{ HtettaMH) a*jfc^xm^©L 40 

ax h*->FCDX#y-.>Mi,$ (La, O, <tLT73 
g/l&&©i§#t) 100.0ml. Ptf±Sf©B ax h=^> 

FOi^/-^««[ (BaOiLT7 9 g/1 ifilt©?g 
m 21.7 4ml. |Slttt$©N i x h+i' F©x£ 
iSSSfc (NiOiL-C6 7g/HSlS©^) 49.9 5n>l 
MCoiK^F©x^^^W (CoOilt9 

1 g/HSa©i§&) 9.2 2ml£ii£U +^(CSi^L 

[0043] ^C^-C. tftSriJj— iCS&l/tt:ft'&$AK 50 
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B3ii\ 6 0 0*C-C3B#W^L-r. -~tp:7*X#-f Hb 
€M (La,., Ba,., Co,., Ni,., O, ) 

c©^p^x*-r ^^^:^I©^t^lsa«36.9I^ , /' 

(SAPO-3 4©lBt?) *1 29.6 »«C«»l/<C3&»6 
ijfflrt>< ftlitcTJH x^ A -f V -fUTji^Zs F 9 0. 7 g £ 

i&C 8 5 % U 5 1. 3 g £?8Tb . iSj-lC& 5 

*-cM#ig£bft:&. H(C 5 0 %^ 'J #vOl> 1 6. 0 g 4 

[0044]^t> TkM-fbf- h7X^jUT>*x<i;A 
81.6 g*An*.. Lfc. C©il^j£=J- 

-f-^U-^SCttjA*. 2 0 0°Ct?2 4^WSJB3-l*fc 
fft. ^®*i£i<i#l»U HiCTkift, ffc*8L«6. 5 0 
0"C-C3NFfa. SSi.fp-cmfSt.OX. SAPO-3 4=fefi 
fc. C<OSAPO-3 4tt, Si. A lRtfPfc^tl^ 

ti9.5S«%. i8.oss%R^i9.oafi%^-rs 

4,©-C*o/c. 

[0 04 5] e©<£5 5CLT&;te^P:/x2;-f Mb£^ 

2 5 g<b±IBSAPO-3 4©1 0 0 g <b ©S^BJCCtK 
1 0 0 g^MX.X^~> Cti4^x*A{C^ 

l, mt&tmzitx. wre*is?>\> (a-7) 

fc. t©^©^©!!!*®;*. a;*ai cdSfcOo. 

13 8 g -C*Ofc. 

fused 8 

lBK^>*>67k«I«9l Ol.O 5 g. ^FO^ 1 ? 
A (Sr (NO, ) ,) 74.08g, IS&a^Jl, h 6* 
ifliJl 3 5.8 3gR!«S-^e*ltfft(Fe (NO 
,), • 6H, O) 3 3.6 OgSril^U $zMMl tf§l 
«©^ffitcr. ^n^»-fHt^i(La,. ( Sr 
... Co... Fe.., O, ) Sr*#fc. C©^P^X*-< 

f it&too&mmffiiz 2 1. 6 m» / g -c*-^fc. 

[0 04 6] C©J:5{CLr»/t-^P^*-^ Mb£*J 

3 0gtttMb^ttSi©r-T;I/5^ (A- 1 1 ) 10 
Ogi©il^jK:*l 0 0 g4JD^.TX7')-4i. C 

JKA-8)*lfc. C©t#©X^';-©^S«. 
Ai*Al cc^/cD 0. 0 9 8gt*ofc. 

miW9 

WfflL^lsZ^Gi&imZ 02.1 0 g. ^ffif&6?J<ffl^ 
(Zn (NO, ) , • 6H, O) 28.4 1 g. mWtzu* 

)i h 6*«i!gj 1 3 5.8 3 g jmmwm—m 3 ( c 

u (NO, ) , • 3H, O) 28. 1 9 g*i!£U Hit 

mi tmrnvumcx. ^u-?xm hit&n (La 

,., Zn,., Co,., Cu,., O, ) 4#fc„ C©^P 
W*-fHt^«©tfc«IIitt; l7.3m , /g'C&o 

[0 04 7] COi^tCLTtf/c-^n'/X*^ t-{b^ 
3 0gitt^b^tS!T-7^5^ (A- 1 1) 100 

gt<om&mK.*.*i 00 g»iTX7 cn 
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(a- 9) zmc c<D±z<Dfm<Dimmiz. 

A 1 c&tc*) 0. 0 8 3 g-Cfc-^/c. 
Hi§0U 0 

iB^^>f >6*?ffB9202.1 0 g. iS&IR (AgNO 
, ) 19.8 2k. ffimzu*)VV67i<m®l 3 5.83gR 
CjqBK^;l/3--5A5*«I^ (Z r (NO, )« -5H 

,-o> 69.8 7 g*jg^u. mmwi twinoumx. 

T, ^a:/;*#-f Mb£$J (La,., Ag,.j Co,., 

zn,., o, ) *ntc. cay<uzfxi3-i Mb^BWJJt 

[0 04 8] ^©J^scLTIffc^a:/**-* Yil-^m 
3 0 gi^b?ttiJr-7JUt (A- 1 1 ) 100 
g£©ig-&*jK:jja o og^jmA-c* -7 y-*#. cn 

(A-i o) *mt. cvtftoimvmnm,** 

*>A 1 ccmtc*) o. 0 9 7 s -C*ofc. 
SUSWl 1 

10l.05g, M3>*9A74.0 8 g. 5818:3 

^i/h6*fllgjl 35.83 gRDTifi®*OA (C r (N 
O, ) , ) 2 7.7 9 gSrili^U 1 <!: 

CCTT. ^n^*-f Hb&13j (La.., Sr. ..Co 
... Cr... O, ) *f#/c. c©^a^x*-r Mb^B) 
©itf?E««:. 2 0.3nf/g-C*o/t o 
(ALPO-5<DiaS!) 8 5%'J>169.2gi*17 

zmm9.5%*-gsts* ) 4 5.8g*ii>fi-roj]n^.. is— 

43.8g4M, ^-sc&*£-cS#«^L7fc. c<om 
<g®**-'t-ins~-rft l c{±&&. i 5 o*c-c7 0^pias 
nm&si&ie&s ssasm^mk^m^ «s«il 

fc. C©«. 5 0 0*C-C3Nfra^M4i-C^L-C. AL 
PO-5£?#fc« COALPO-5W. AlROT4f 

nen i8.o mm%%.& 22.0 sa%^wr &ifij£© & 
[0049] ccDi^icL-rffyt-^a^x^-f Mb^ta 

3 0 g£±IBALPO-5©l 0 0g©i©fi^K* 

1 0 0 gzimtLxx? y-£fs. cnsr^-*A«:^ 
u fm=&tmmx. (a - 1 1 > 

/c. C©<t#©ft48l©il£!FS«. ^-*/A 1 cdi3fct)0. 
1 0 4 g-C*o/c„ 
HJ6091 2 

10l.05g. 5»Bt* ha>^^A74.0 8 g. 5WK=> 
><* h 6*WB9 1 3 5.8 3 gRtfBfifb-tf^Jfi&Tkig 
m (Nb±LT50 g/lig&©&8W<i§}8> 2 16.8 

imi%ti^L. fmm\ tmmoimic'c, ^a-?** 

h<t£& (La.., Sr.., Co... Nb,., O, ) 
£f#fc. C©^a^x#>f Mb£13j©i£**ffl»«. 18. 
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(MAPo-5©tasi) mmm—?is*f^4.9etmm 

m~M4. 1 gi**l 2 9 gitigjSL/cffitc. L& 
< mitcTfr 5 -9 A V^O^V K 5 6. 3 

[0 05 0] CCDltC. 85%y>K55.4g, V*-* 
Jl/i^y-;bT5>5 6.3 gRC;*5 5.5 gfrhtthm 

^m^mn^ifi^pm-r-om^. 

ig^bfc. C©}ffi5:^-h^U-W±ii*. 2 0 0-C 

S£*SL/c. t©». 5 0 0'C-C38$lffl£»-eS&iEL'CM 
APO-5*ff/c. C©MAPO-5t*. Al. P. M 

nj&vcu&tt%?ini9.omm%. i9.oaa%. 2. 

8 *a%R^4 . 4 sa%$ifrf -sfflfiS;© *> ©-c*ofc. 

[0 05 1 ] c©J:^ccL-r©fc^ci^*-< Mb£«j 

2 5 g<b±IBMAPO-5©l 0 0 g i©tl^BlfC* 1 

o o g*sn^.-c^7 >;-*f#. cn*^-*A«:^ 

U fci!j«*llf#;*i±T. (A-12)*H 
fc„ C©<b*©ftS<«©ffi^M«. ^-#Alcci!§fc»)0. 

20 lie g-c*ofc. 

3&»W1 3 

mmm hc*jut. «ttK^b^f xcft^r. *M<bs? 

A*6 0 0*C-C3^ra^fi£L-Cf#/c^b^>»l/=i 
-•)A(ZrO, . Jt^MSl 4 8.3ni'/'g) 

^ite^i iPIfiltcL-c. Hn^>^* (A - 1 

3 ) C © <!: * ©M?«©ti^fi« 1 cc^fc *) 0. 1 
3 9 gTT&ofc. 

«SS091 4 

(-<n^^*^ h^b^©isiS) wm^^f^ejm® 

30 88.07g, ^ha>f?Al0.7 6gR^f3 
;-OP h 4 *SJ«S 50.66g£500 ml©*«:^JK 3 -eT 
*Sjffi*IS»!Lfc, C©*^tt+#«:&#L&#6. 
iSS 12 1 g/ 1 ©*^b^ h 'J «J> A*^4?TFL 
r. «©pH£ lOitte. SfclSSltv^7«. 1 8B^ra« 

-C^OjlLiTcft. ^?»n/c?SSa^-*«:l 2 0'C-Cl 8 

[0 05 2] C©^«^«»»L. cniC^^^^A^- 
40 i^*?^ (VilT100g/l ^K©*^8?) 2 5. 

9 0nil4M, +i)-icSiB(L/c^ ^Iga^ti-. 12 
0-C-C1 8B#iai£«83tt. #t>-C. 8 5 0'C-C3^ra«§ 
fiSLr. ^a^*-f h^b-^J (La,., Sr.., Co 
... V.., O, ) ZWtt. ZO^U^XX-i Ht&®<D 

ttrnmrn^ i2.8m , /g-c*o/c 0 

;WOM(SiO, <tLr2 0SS%SS) lOO.Ogi 
fift^3- , ?A(ZrCL ) 9 7.2 0g?:81^Lfe 
+^CC?g^L. *(Cti|®S?r5 0 0mliL/t. C 
50 ©jgtC 121g/l &8.<D7mit1- h U 9 A*S**|[S 
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ru pH*io itfc. i%mix.fonT&. 1 8mmnn 
zmv> -£©&. mm. yw^wMaL-t. 

£©«$->•-*£■ 1 2 0 -C-C 1 8 B$ 

T©tbf<BS« 2 9 7 rti 1 / g -Cfto/c 
[0 05 3] C©£5KL<TfSfc^a:/;*#>f MbS"^ 
3 0 g i±IS^ »J#- S^l/n-T 1 0 0 g i©il^5{C 
MlOOgto, jtms;MCT3 0#M*&l£S£U 
Hie. TKrttSfJ^LT. •jt^i'aa-hfflx^'J- 

StfT. KfW-^^* (A- 14) C©i#© 
ft4$©JBfffitt. Ai*Alc<S/!:»)0.12 7g-C*o 
ft. 

*6fc0*l 5 

^A©T>*-Tlfck?ififc (MoO, tl/t25g/ 
liSK©*i§$0 2 6 0.2 2ml=&m^«J1-tt> IHfeW 
1 4 iimtCb-C. ^P:/**-/ Hb£«5 (La,., S 
r.., Co... Mo.., O, ) *mc e C©^P^X* 

■y h it^oitmmmit. 1 1. 4 m 1 / g -vs>-otc. 

(Z r -*)\,<?T<< Y<OWm) B^fc^ttiONa^ 
f^-f h (NM— 1 0 OP) 10 os^aiy;^^ 

(zro, iitioog/i m&coTmm) k 

MRU aN¥l/£tf&7 0'CtCll$|lllfi&U Na&Z 

WX^A h (Zr h) ©Z r£#fitt3. 

3*a%-C*0. J*«H»tt3 9 lmVg-C&o 

[0 0 5 4] e©«fc 5 Kii/tfifc-^n h-ft^Bj 
3 0 gi±IBZ r -*A,<f1-4 H00g £©i!^)(t 
*fc 1 0 Ogi&to. HiA-CtS 0#Mf&5fcl£ 

S^SifC. WW*-?* (A — 1 5 ) fcfffc. C©i 
#©fcB«©tIJ#fit*. ^~#A 1 cc^fcO 0.135gt 

JUMfl 6 

r. y $3f>^7->mr>*-^A*^ (wo, i 

LT 5 0 SBKOftjgjft) 2 3 . 5 8 g 
Xttttl 4£PMKCl/C. ^D^A-fUfc^Jda 
p., Sr.., Co,., W,., O, ) *ntc* CO^U? 
XtJ-iY itGWOttmmiZ* 1 3 . 6 tt / g "C*ofc. 
[0 05 5] e©«fc3fcbT»;fe*a:/:**<<Mb£*i 
3 0 gittMb^*tSSr-r;U5^ (A- l l) 100 
gi©«^«jtc*i obgijjn*.. aiS5JHcr3 0^ 
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L-v fcBgfctfflfStf-C, Kf«->^A/ (A- 1 8) 
/c. C©i$©l!l!«©SJfS«. Ai*AlccSfc»)0. 
1 3 5gt*ofc. 
SSfcWl 7 

is^^>*>67K«i«5i 73.2 o g. wmxhuy?? 

A 1 26.9 8 g. Hm^^frh 6*W»2 76.4 8 gR 
CFtt4ba^M64ci»tt (H, PtCl. • 6H, O) 2 
5.9 0g£*l 0 0 0mltC?§»S-«±r*^f?g?:i@tilb 
fc. C©*»*fc+#K»*btt**&. r^Sl 2 1 g/ 
10 1 ©*^fb^ h 'JfA^gS^fiTLt. jg©pH* 1 0 

tbtc. m^msjmr^ lBmumtmttit. 

c©«, JOkMi&MMei/c. toi/xft'fUk** 
(La, .4 Sr... C o,.„P t,.,,0, ) C 

[0 05 6] ^©.t^KL-Cfifc-^D^*^ hflgriM 
3 0 gitt^lb^ttlSr-T^s^- (A-l 1)100 
gt©S^ic*10 0g4JlOi, jams;HtT3 0# 

U ^=&fflJf3#-C. KfW->^ (A- 1 7) 

te. c©t*©ft««©ista«. ^-j&AiccSfcOo. 

1 2 3gt*-3fc. 
XMMl 8 

HJSWl 7(Cfcl»T. ffii"bS£«6;*fa««ctt*.r> ffi 
WLUl><OJ*2.mm (Rh (NO, ) , -2H, O) 1 
6.2 5g*ffll^im XM0I1 7iPJ«CCLT. ^ 
n-^7,t>4 h<b^M (La,., Sr.., Co,.,,Rh 
,.,sOj ) CO^B^X*-{ Ht^)OMl 

30 S»« 2 9.6ra'/gt?*-oyt„ 

[0057] C©J:^{CLr»^0^*-< hfb^«! 
3 0g«kttS<t?ttSiT-7;l/St (A-l 1) 100 
ff&<DA$Wc*«100fflH*.. jiM5iW«:-C3 0^- 

L. j««?&ffl^3-a-C. KfW>^* (A - 1 8) *» 
fc. C©tl?©8ffi8l©lB^»i, ;^*AlaSfcOO. 
1 2 9 g-C*ote. 

mmmi q 

40 HS&0I1 7tc4»b»r. £*b6£&6*WISKft*.-C. ffi 
•fb^-^^^A (PdC 1, ) 8.67g4ffl(>fc«W3;. 
Hffcffll 7 iig^KL-r. ^U7%i34 Ht£W (La 
Sr... C o,.„Pd„.„ s O, ) *f#fc. C©-^P 
zfxijj Kb^«J©ik*MSI«. 28.5irf/g-c*o 

[0 05 8] C©«fc^(CbT?ifc^O^X*^ h{b^ 
3 0gitt^b^t$S»T-TJU5^ (A- 1 1) 100 
gi©S^«:^<?rl 0 0g*n^. jSMSJbCCTSO^ 

50 hfflX^'J-Sift:. C©X-5- U-%^-*AtCjfc« 
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u fliiSifats-arr. (a- i 9) *m 

1 2 2 gt*ofc. 

<tJ\>?~V A5*Wtt (RuC 1 4 • 5H, O) 16.1 

5 g mmmn tmmicbT^u?* 

t)4 Mfc^ (La,., Sr,., Co,.„Ru 
,..,0, ) £f#fc. c©-^:/**^ Vit&MKDbtmB 
a»> 2 5.3i«'/gt!*'5fc. 
[0 05 9] CCDJ:^iCL-Ctffc^O^*-f Mfc£*J 
30gifiM?ttiT-7J^t(A-ll) 100 

hfllx^y-Srlfft:. 

U ftB«*JiJ#S-a-C. KfpH-i/^JW (A- 2 0) 
/c. C©±#©fcB«©tI}f«tt. ^^Alcc^fcOO. 
1 2 9 gTftOfc. 
Hit«a|2 1 

*JSWl4«:*JUr. -^O^X*>f hjt^J (LaCoO 
, ) 1 giB^b^tt^HSf^U^^ h (HM-2 

3) i o o g tzm^tcSLmz. mmmitmmicb 
t, (a- 2 i) *ntc„ z<Dt%<otm 

©JUffitt. nx*Alcdfct)0.9 2 9gr*-3fc, 
X6SWI2 2 

SU&0!!4K:*$i>-c. in"? am Ht&® (LaCoO 

3 ) i o g tBmt^^mnm.^^i'^ v (hm- 2 

3) lOOgiiffll^W, ipj^ltclx 
T. (A-2 2) CCDi^OM^ 

©ffl*3S«> ^*AlccSfc0o.948g-C*-3fc B 
^Q6W2 3 

«fteS4«C*Jt,>T\ -^n^*-f Mb£43j (LaCoO 
, ) 50 giB^fc^ttUIHSS^f^ h (HM-2 

3) 1 0 0 ghzm^ttiam*. 9mm4tmmt,ci, 

x. (A-2 3) C©£#©ffli$ 

©ffiJtSB. ^AlccSfcOo.lOgg-Ciofc. 
*JSW2 4 

*figP94(Cte^T. -^a^X*^ h^b^g) (LaCoO 
, ) SOgiB^b^ttMHSI*^^^ h (HM-2 
3) 5 0 g &*ftl>fc£tttK. fUfcfll4<bB1SS«:l.T, 
KfW>^JW (A- 2 4) fciifc. C©<h#©ftfei«©ffl 
#Ste. ^-2; A 1 cc^fcOO. 1 2 2 g-C&ofc. 
HJSCT2 5 

*ai£i£N a x C ( A 1 O, ) , • ( S i O, ) , ) • Z 
H, 0-cmt>Zte>i-VVVJ»MZSM-S (B#*~ 
WtKZ SM-5. Y/X=3 5) 1 00g*0.02 

5 i ©t i oso, i y ? f ^*tcsm 

CO 06 0] cn£*-h*U-:/ttJK:T8i#0&*i 
6.100 TJ/l*©#HHjMrej»«U 1 2 5'CCC 1 B# 
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RB&JSU TiOSO, *1WkftM2H:X. NaiTi 
-C-ftf>£&Lfc&. iSSO. *8fcbT. -tf*^ h©* 
:&1>-C\ C©*--*£$atSll>/d& 65 0 

•c-r4Nfra«SfiSur. vt^-i \~%mc„ cov*u 

htp©Ti$*S«. TiO, tLX2A&m%-C$>l 

[0 06 1 ] CCDX'y^ChXmcT i -Z SM- 5£H 

GCLT. U&V-yJfr (A -2 5) C©£$© 
10 MM®m&mt. ^-#AlcdMfc«5 0.1 10gt»"O 

fc. 

51*6032 6 

IBlSS'fy h y "2 A 4 ;>kftJ|3} (Y (NO, ) , -4H 
, O) 1 7 3.4 9gi5«K=i^;l'h6*fiJ!B!ll4 5.5 2 
g**5 0 OmlK^flSS-a-r. *?g?K£iB8fL*c. 

[0 06 2] e©*«§®K+#itm#l<&**^ i«ai 
2ig/i ©*K{b^- h y ^A^^j&flnjt-cpH* i o 

£f?&ofc„ -e©& v s®. *st. yw:/*aijfc©jS 
20 mmifi y kisp c cc&s * *) ig L,fc„ 

»6nfc®a^-** 1 2 o-c-ci 8mm&mo. 
x. 70 o'c-c3mam&i>tc 
[006 3] ft e.nfc«ifiS;^©x«isiJf©fe*, 

fc, C©^fiS«J©Jt^ffi««l8.5m'/gr*ofc (Y 
CoO, )o C<D£*>t l CbXm-fC'<v7'Xi}-4 hik£® 
3 0 g<tB^b^tt$?©HM j eJl'^-( h (HM-2 
3) 10 0g£©il£Wc*£100gJ!in;l. 
K-C3 0^lffl*a»tg^L/. MtC. *-C«ig^SL/-C>5* 
30 7->a3-hffl^5 'J COX7!>-t^s» 
AtC*&*JU -ST. ttf^-y>^l/ (A- 2 

6) C©<k#©fi4J«©*i^Fa«. ^-*Alcc 

^fcDo.l 0 2g"C*ofc. 
*66t«l2 7 

?fiK^>^t>6*fa!B589.5 g, i»3;^h4*fa«) 

4i.i 9 g&^®-7>#:/4*ifa4$jio. i sg^ffii,) 
-c. mmmi tm&<D-fi&K.x. ^n-fxxj bits® 

(LaCo... Mn,., O a ) *ntc 0 C<0^-UZfatl 
■i HbSWvitmamte. 24.8nf/gx$>-3tc. 
40 [0 06 4] cok'jicvxmc^nrrxm titGVi 
30gtttM?ttS!lT-7^5t(A-ll) 100 

g tam-gmte.** i oo gn\xx*vv-~*n. cn 
(a-2 7) €rf#/t. cot^oyfmomnMit. "~ 

*AlccS/c0 0.1 0 6gt*ofc. 
HSIM2 8 

?^7>^>67k«l^l 3 5.8 0 g. «»^;h'J-)A 
4*«l^ (Y (NO,) a -4H, O) 1 08.8 2g. 
18^^ f-P>^^A4l. 1 9g, mk3Ji)l,\-47l(fflM 
50 1 56.2 3 gRzmm-?y*f>4 7i3ayi3 8.4 3 g^rffl 
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-gm (La,., Y,., Sr.., Co,.,Mn 0 ., 0, ) 

*f#fc. cvm^xuj \-tt-&w><Dib$mmiz, 2 0. 

4m , /g-C£>07c„ 

[0065] C©<fc 5 KLTfffc^P Mb^ 
30gittS<t?ttSJT-T^5t (A-l 1)100 

e t (Dm&mcfc* i o o e mz.xx5 y - *m . c *i 

(A-2 8)£f#7c C©£t©ft4iS©JS}$«W:. 
*A 1 ccS7t*)0. 1 1 1 g-C*-ort„ 
5SS0I2 9 

mk^^z >6*wbji 7.9 0 g. ibm-y^ f-y?A4 

7Kiffl!B528.69 g. ?«^-fe>; -5^6*10% (Ce (NO 
,), -6H, O) 3 5.9 0gRC«8ii'OA49.2 2 
g U 80 0-CT3 KJW&fiXLrcfeli'r 

iaSW2 6iPl«ICD^ffi{C-r. to^*n^ 
* (La.., Y,., Ce,., CrO, ) C<0^- 
U-fXK-i Mb£*®tt£fflffllt*. 2l.8rf/gT?*-3 
7c. 

[0068] c<DJ;5«:b-cf#7c-^a^*-f Mt^ 
3 0 g t B4^b9ttHH31«/U9 c ^^ h (HM- 2 3 ) 

i o o e tam^mic^ i o o gua^x*?*)-* 

(A- 2 9) £»7c. C©<b*©MJ8©iSJ$S 
C*. c<^7ct)0.0 9 8 g-C*O/c 0 

SU&0I3O 

flIBHsy >i;A6*fn^7 0.6 5 g. «t«t/<y?A (Ba 

(no, ) , ) io.6 3 g. mmm~ffi3*mt (cu 

(NO, >., • 3H, O) 24.5 7 gRCJt?SKi'PA2 

Mb£*BJ (C e,., Ba,., Cu.., Cr.. s 
O, ) *?#7c. C©tB^*-f Mb^B)©j:b*S« 

l9.3ni'/g-C*07c. 
[0 06 7] C(D£5lCLXmc*<u7Zt> J Mb^ 
3 0giH*<bfttSHatJVft-{h (HM-23) 

i o o g £©s-&$2j(c**i o o gjn^-c^-7>;-* 

t>^JKA-3 0) *f»fc. C©<k*©M»©J§lfS: 

t\z.i]J* 1 cd^fc«5 0. 1 2 6 gt*ofc. 
«feWI3 1 

flm9>ar>64cfnM72.67ff. vm-b'j^AeTMn 

!g)l8.2 2g > WK-7>^>4*fn^2 5.7 1 gM0 
ttfb^jr (T i tltl4.82g/l 0 Omltfl 
£©*&») 3 3 9.0ml*ffll,>-t\ HJ60d2 6i|^<i© 
^JCC. ^D^X^-T Mb^BJ (La... Ce.., M 
n.. s Ti,., O, ) £f#7£„ C©-^a^X*^ Mb£ 
^©tb^ffiSli. 2 3. 1 rf/g-cftorc. 
[0 0 6 8] c©J:^{ctTffrc^ayx*^ Mb£13j 
l o giH*rayjHtiJi^"j*-T;i'5^ (cok- 
8 4) i o o g &®a&<KK:*£ i o o gjjn*.rx7 y 
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Kf|5*>^* (A- 3 1) &t#7c. C©tt©ftH«©S 
^NX*AlccS7c00.0 9 5 g-r4)O7c. 

mm<\3 2 

^7>*>67WW&1 01.0 5 g, ?l> 
4*ffltt80.9 7 ?. «^hn>f?A24.6 9g. 
Wlfti^^e^cfD®) (N i (NO, ) , • 6H, O) 
1 3 5.7 2 gRC«8il®-fi»c67kfa«j3 3.6 0g4S^ 

10 S(La,., Y.., Sr.., Ni... Fe.., O, )£ 
Wfc. C ©-^P ij A r {tgtt<Z>Jt*nfllt£, 2 4.0 
rrrVg"C*-07c. 

[ 0 0 6 9 ] C©<fc 5 tCbTlifc-^n zfX* A 
3 0 g£tt^b^tt«r-T^5^ (A- 1 1 ) 100 

g i©jg^B)«:*4 1 o o gjjn*.-cx^ y cn 

(A-3 2)*ttfc. C©i*©ftHfi©fi«««. 
#A 1 cc^fcD 0.0 9 9 g"C*07c. 
HJS0H3 3 

20 ^>^>6*W8ll5l.5 8g, m&JWWJ* 
4**tFBj40.4 9g. {mi9.82g, ffi^l^3 
TkifO^Jl l2.7 7gRC«gM5?;l/3i>?A5*ffl!» (Z 
r (NO, ), -5H, O) 69.8 7 g*S£U XJk 
^2 6 <tPJ«©^««:r. 'JO^jU-f Mb£*J (La 
... Y,., Ag,., Cu... Zr.., O, ) £*#7c. C 
®^n:/;**4 Hb^CDJtiftlfflttS. I7.8m , /gr 

[0 07 0] c©J;^{CL/Tli7c^ny^*-f Mb£«J 
30gt, ^Ht^ai^AieOO'C-CStHiSfiJ 
30 LTWfcSMbS^Wai? A (ZrO, . H£lffl8ll4 8. 

z^/e) ioogi©i^UK*4ioogjnm 

7'J-4», Ctl*-»Ni*A{C^L. JW(j«£lfiJf3-t2' 
X % «fW>^*(A-3 3) *t#7c„ C©£^©M« 
©fflfSSfctv ^-*A 1 cc^7c»3 0. 0 9 4 g-C*o/c„ 
HS6W3 4 

44.16?, flW'T? hy?A4*Wi»3 5.2 9g. fff 
iXhO>fOAl0.7 6 gRC«fi^— »6**D!B»5 
8. 5 7 g 4 5 0 Oml©*K^»S-a-r*SiR%SS»L 
40 7c„ .C©*«jR«:+»{dWf !8ai2 1g/ 
1 ©*®<b^ h 'J-7A*««*«TU-C, ?S©pH* 1 0 

<bLfc„ i*iRsiti»T«. i smmm&zmi* 

y /-ov -7 - ffl*£ aaia d k s * -cu >3 ii l tc«. 
ffenTc^ii^-** 1 2 o -or i 8 tmftmz&tL. 
too7i] c(D&.mmzimb> cn^^m^t 

z»\>*mm (Vibtioog/i igg©7.ki8?K) 2 5. 
0 0«i*ftiit. +»Jc«»Lfclft. JKIMaaS-tt, 12 

o-c-ci 8^nt&Rs«. '->x^x> 85o*cr3B$raei 

50 fiSLT. m7X*}<< YV&M (Ce.., Y.., Sr 
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o.i Fe... V,., O, ) *ntc. C<D^<nzfXJ3j V 

(is y t> -iS)\,a-T<DfflM) Bj^b3*tt$8©f y # V 
;l/OKS iO, i.OX2 0ma%Wk&) lOo.Ogt 
ffit-^-'JACZrCl, ) 97.20 gfcSiifLfc 

comic i2ig/i j§fi<D*^t^- h y ■? 

TU; pH& 1 Oilfc. ifciaJKJCS**7&. 1 8f$WJgi# 

-?■©«> ««. !i/iA^«M0Xl/r. 

ifijfi-Jr- =¥*ff7c. C©^*-*?: 1 2 O'CTl 8B$ 10 

TCDtb^Batt 2 9 7 m* / g rfcofc. 
[0 0 7 2] c©j:^«:L-rt#ft:^n^*-< Hbfttf 
30g ±±mis ')*}- V>>\sa=-7 1 0 0 g t ©jg^gjtc 
1 0 0 gflD;t> SMS-MCTS oftMSMteu 

(A-3 4) SS?!:. C©<t#© 
SK«©ffl^ffiW. /».=.;t/A 1 cc^D 0. 1 2 4 gt*"3 
/c. 20 
««fiW3 5 

B§»7>*>67k8rt$H 73.20g. WK^ha>^^ 
Al 26.98g, BfI8||-£83*iWBj2 7 6.4 8 g&tf 
*&*bfi£®6*ifa!Bj2 5.9 0g£;*l OOOml©*^ 

ms nxxmetewm urc„ c ©*^ffi(c+^-«:«^o 

fiifih. iSK12U/l <0*»ffc^ h y •> A*^ffi?r 
aTFLT. &©ph£1 Oilfc. fln*#J»Kl£3fc7f£. 

1 8Hn«f>«Wt. ««*fT«c-3fc. C©&. Ulifetffl 

2 6<t|Sl«|{CLr. ^xx-f7>ijA Hb£«J (La.., S 
r... Cu,.„Pt,.„0, ) «r#rCo C©^0^* 30 
-< F ^b^©tb^ffia«> 2 7. 6 / g -C*ofc„ 

[0 07 3] COJc^KLfff/c^d^X*^ hfb^H 

3 0*&Bttl#ttK4>H&*Jl'9 c *-<f F (HM-2 
3) 10 0gi©S^tK*4100gte, $ESS;V 
JCr3 0#fflt&5ftl^U MtC. 

hffl;*-? y-£*#rc„ c©x^ y-*^-# 
Atctturu mjs^s^fs-s-c. (A- 3 

5) £f§7c. C©<b#©l!l!«©m^fiK> Ai*Alcc 
S/cOO.1 2 3gt*-5fc. 

HJ60I3 6 40 
mfm,N a x C (A 1 Oj > „ • (SiO, ) v ] • Z 
H, 0-Ctkt>Zti2>T V y *} iM&hflr 4 YOrfmSn 
(B**-t^;l/tti!{ZSM-5. Y/X=3 5) 100 
g 3:0.0 2 5t^/l©T.i OSO, 1 V -J Y>\> 

[0 0 7 4] Ztl**--Yi>\s--?#KXimVt£lfi 

10 0 •C/^F©»SjIffi-C3Sb, 1 2 5 *CiC 1 B# 
W<55J#U TiOSO, i* -ST, Na4Ti 

•C<<*l'&$iLtc&. ffiSt ^ffiUT. V*=jA Y<DT 
-*£f#7c. *l»"C» C<D*--*«riaiUfca» 6 50 5C 
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•C-C4B#Rg8&£l/C, Hz**^ F£f#/c. C©H2*-7-f 
^©Ti^rMfc^ TiO, iL-C2.4SS%-C*o 

fc. 

[0 07 5] C©J:$K:i,Tf#fcT i - ZSM-5€:H 
<f hccftjt-cffl^rcfemtt. Hi6^l2 6 tm 

ffiKO~C> ffltV>7)\, (A-3 6) £f#7c„ C©£gf 
©te^fflJtSl*. /n~#A 1 cc^7t<3 0. 1 1 6 gt?& 

7 

72.6 7 g. ffBft**;9A (KNO, ) 4.2 4 g. gHK 
v>^>4*«]«J50.3 9 gRO t 5fflKni?^A2*iffi!gJ 
(Rh (NO, ) j • 2H, O) 1.3 6 g*?K2 5 Oml 

^ttJ<DXyu-F^^+- r;t>KXGB 2 2 J (CT 

^isas-e. c*i*7 oo-c-c3i^ffi«gjSb-c. 

^*>fh<fc^«(La,., K.., Mn,.„Rh,.„0 
, ) *mc c<D^u?x*}>( Mb£*BJ©J±^®»«: 1 
8.3ra , /g-C$>07c„ 

(H-FeJ"j*- h©SI$4) 8Hffbft*J6. 5 0%-> 
y * y;n 6 2 g £*5 0 0 g <t©i!£Wc. 5feT. ?fi 
mmrMs.2 3 g (S i/FeM^ib6 0) 4*2 0 0 
gtc&8?3ttrc*&iK*. ^-c. *^b*y^A22. 

2 e g=&*2 0 0 gK^s-a-fc^jg*. -en-ens*) 

3 0^*>l*r?ST®^07c. 

[0 07 6] cntC^b^h^7-pf^T>^^A3 
5.1 9g*mMU&2#tc. C<DU£®*:*--h#U- 

ycc^tii^ 1 6 0-c-ci emmm&m&vtc m&s. 
imzmT&ftmk, » stc. 5oo-c-c3 

^H. ^a^KT^lz-C. ZSM-5S?©Fe->y-^ 

igso.5*^/y y v )i<Dffim7>*:-v j>.7mw.5 0 

OmlCCjn*.. 6 0°C©tt?S±t?3B#raa»U7c^ ®iS 

*8fcl^L-. fg(C. SOO'C-CSI^M^ £&Wcxmi& 
Ur. ^ah>SLFe^y->--h <H-Fe->y^r- 
h) *f#fc„ 

[0077] c©J:5(citSfc^o^*^ h-ffc^iga 
45 g<b±8SH-F e^y-!r-h 55 g£©tl^«:7k 
4100gM, jfiM5^«:r3 O^HtS^ii^L/. M 

T« Kff^V^V (A-3 7) *t#/c„ C©£^©Mi« 
©JiftStt. ^-*A 1 cc^7c«3 0. 1 7 9 g-C&^/c. 
H5SWI3 8 

IB^7>^>6*«I«372.6 7 g> 5S^y-h y-i?A (N 
aNO, ) 1.5 8 gRyiia^h 6*fa*S5 4.2 7 
g*7K2 5 Oml«:^)!t?3-»i-r*^*rai!il//c„ C© 

i (La,., Na.^CoO, ) 4f#/c. C©-^P^X* 
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[0 07 8] C <D«fc 5 GCO-tfifc-^P Mb£*J 
40gtBmt¥tm<DHM*:)l7i'-<t (HM-2 
3) 6 0gi©i^)KMlOOgte, jtas^K 

*/=La- \-m^^v-^ntc a c©x^y a 

fcifc*U J54«*ffi^3i±-C. fflW>7)l (A- 3 
8) C©££©M&©JIIffiW:. ^*Alcc 

mc*)0.1 5 3gT*ofc„ 
^5feW3 9 

ffi§&-7>2>6*ftl!|a72.6 7 g. ffi^tf^-7^57K« 
!gj (B i (NO, ) , • 5H, O) 9.0 5 g. JSBl'J^ 
*A (L i NO, ) 7.7 1 gRtf&<ba&I§6*fD'B)3 
8.6 3g4*5 0 OmltC&JgjStfT^jgjfcfc^iSiLfc. 

ft(La,., B id Li... Pt,.,0, ) *mtc. 
C©-^o^*^ Mb£4&©ifcflffi8ltt2 0.7m , /g'C 

(La-J/'Jir- h©iB») SUfeflfS 7©H-F ei-"J 

if > 11.2 7 g (S i/La)liFtk= 3 0) Srffll>/Uil 
Htt. **fe0U3 7 0T« H-LaVU-Jr-h* 

[0 07 9] c©J;^{ci/Tf#A:^a^*-Y Hfc^Bj 
2 5 g <k±f2H - L a ^ 'J T-~ Y 7 5 g £ ©il-£$J«:* 
fclOOgflD*., «EMS*KT3 0#liaf&5ftl^U H 

tc. C©X^y-*r^~#AK:i&fcU M^*ffl^f3« 
r v (A- 3 9) £*Pfc„ C©£^©M« 

©fflJtgtt. ^r./7AlccS/cOO. 1 74 gt?*>oyt. 
HSS0HO 

lgK-7>»>6*=fn©l72.6 7 g> BIKh yi>A47K?n 
m (Th (NO, ) , • 4H, O) 10.30 g, mW8f 
-^3*fa®)4.5 0 g» ^^|-0c6*«]«S4 8.3 3 g 
RtfB#fl?£tt»DHfi*Jl'f**-f h (HM-2 3) 6 
6 g*>e»tt-S®^5K:*3 0 Oml^rJn^.. +^C«ffil 

[008 0] m^tlfcX? V ~-*9mffl3 7 ±mtX7 
U-H^^-V-{CT^|£@3-e-. 8 0 0-Ct?3B#Rg$s 
RSU/Co #e>n/t^)Sf)©Jt^Efll»2 4l.3ffl'/g-C 
*o/c„ C©$Ui$831 0 0 g&C7Kl 0 Og^ftli, iSS 

SJKC-C3 o U Htc. fc-cttSfflSSELr 

^Ate&tfJU Mli^aHlfS^-C^ Kfp-^>^>u (A 
-4 0) £f#/c. C©£tf©&M«©flH»tt. ^-#A 
lcc^ft:«3 0. 1 3 5 g-C&ofc. 
£1101 4 1 

5&185>*>6*WI3J72.6 7g. 3 *fa^ 

32.44 gROWt*>* * (Ta, O, ) 7.4 2g* 
6fcS®^}0C*2 5 0ml&fln2.> +*KCjg*m£0 
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[0081] &htitcz? v-zmmw3 7 tmcz? 

U-F^-f-tc-C^aSHSii-. 8 0 0*CTC3B$H& 
J&Lt\ ^p:/*#-l (LaCu... Ta.., 

O,) %ntc. CO-^U-fXUJ Yfc£WO)kim&\Z 
$.2*?/gXtbr>tc. COJz'jlCLXntc^zifZXJ 
Ht^94 0 giH*{fc^ttSa©HM^l'7 : ^'f h (H 
M- 2 3 ) 6 0 g t<DM£WtAiZ 1 0 0 gfln*.. j®M 

-tfAiC&tfjU Kff*>^A (A 

-4 1) C©i^©Stji©ffl^SK. ^-#A 

lcc*!§;te9 0. 1 8 6 g-Cabo/c. 
HJ6004 2 

^{b^-fe^-^A77j<iBrgJ (PrC 1, -7H,0)2 

24.0 2 g, mmmi 32.48 g;gy/a®-?>#>4* 

ffi^2 4 5.0 9 g**5 0 OmltC^S-tt-C. 

[0 0 8 2] c©*i§i£Cc+#K:J9#b&#6. iSfil 
20 2 U/1 ©*®<b^ h U •> A*?gjR£J]n*.TpH*: 1 0 

m^a* y '-ou^ffi* <k aaisi dcc * -eig *) £ Ltc. 

»6tifcffija->--^*l 20'C-Cl 8B$fSf£*IU 
-c % 7 0 0'C-C3mtSim^.Ltc. 
[0083] nbnfcffi&®OXW<®9r<Dl£m> -^v? 

fc. C©S^fi5^l3^©BETft«: < fc*I:b«ffii»2 5.9m , / 
g-C&ofc (P r... Pb,., MnO, ) . C©«fc5tC 

30 uttfc^a^*-/ Ht&m* 0 g tmmvmMH 

m^^fi-'ib (HM-2 3) 6 0g<b©I^}(c*4 

loogui jas5^(ct:3 o^rais^ii^L, h 
/c„ c©^-5y-*^-*AW:^b. S4J®4ffl^f3^ 

r. «fp-y->^;W (A-4 2) ^#fc„ C<Dt£<DteM 
©ffl}#S«, 1 cc^/c»9 0. 1 1 8 g-C*o/c„ 

3ISSFH4 3 

mm^t^^67im^ (Nd (no, ) , • 6H, 0) 
263.o 1 g. wmmi 32.48 gRzmm-?>#>4 
40 ii<m<®i2 4 5.0 9 g zm^x, mmm* 2 twimcb 

X, hits® (Nd... Pb.. 4 Mn 

O, ) SriS/c c©^arr^*-f h{b-^5©J:b*fflS« 
30.7ni'/g-C*oyt 0 

[0084] C©<fc^{CUT^^C3^*>f Mb£1gJ 
4 0 g i B^b^±«!HS*>'l'f 5 y--( h (HM- 2 3 ) 
6 0 g i©S^«J(C7K* 1 0 0 gtMLXXv y-4f#, 

^KA-43) c<Dt^<Dfm<Dimmit. 

j^ijK 1 cc^fcOo. 1 3 3 gf*ofc. 
50 3UfiW4 4 
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Bi^tfF'J-^AezkfffB) (Gd (NO, ) , • 6H 2 
O) 2 70.8 2 g, mWMl 32.4 8gS^Bf7>* 
>4 7Kffl%2 4 5.0 9 g*®^U ,Xli>-C> 700*Ct? 

Mb£439 (Gd,. t Pb.., MnO, ) *M 

g"C$>Ofc. 

[0 08 5] zojzSicLxmtc^azfz* ■<( bits® 
40 gtB^tmmiim^^fi-^ V (HM-23) 
6 0 gtom^mvz^i oogam7'j-%#, 

H^W4 5 

ii?8-9-vy?A6*W8J <Sm (NO, ) , -6H 
, O) 230.978. 18183^ h6*WBJ2 9l.O 3 
gi*S^l, ^>-C. 8 0 0*Cr3^F(a«lfiKl//t^ 

(SmCoO, ) fclffc. C©^D^»-f Ht^fe© 
ttMWmtt 1 6. 4m' / g -C&ofc. 

[0 08 6] c©J;5K:L/T:?#/c^a^*>f h-fb^ 
4 0 giB^tmSSHS^^-i h (HM-23) 
6 0g<fc<Dig^&Ok£l 0 0g»iU7iJ-iS, 

^-^Alcc^fcOo.l 1 2gT4-?fc. 
flSSPH 6 

fl!lt:x.9ia£>!r.&B;tfHft (Eu (NO, ) , • 6H, 
O) 354.68s, ffiWt>-<VV&52.27 gR^a 
;-OUh6*iWgJ2 9l.0 3 g£J8C>, HSB094 5 £|b»§ 
iCL/T. -sa:/X27-f Mb^ (Eu,., Ba,., Co 
O, ) £f#fc. c©^u^x#^ Mb£$l©J:b^®S« 
1 8.5ra I /g-r*o/c. 

[0 08 7] CKD-fc^tCttrff/c^a^*^ h -ffc-^-^j 
3 0 g <k Bi^^ttSSfHSS^T^ b (HM-2 3) 
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i o o g tom&mtt*.* i o o gjjo*.-cx ^ y -* 

(A-4 6) C©<hi*©S!i!j«©JB*#fi 

JtttMl 

Mb^BJ (La,., Sr,., Co,., Mn 
O, ) G>ft*m^tQ*V%'3.zi-\-mx 1 7V-*: 
». *<DttttltJtMl iPHtCCUT, 1.2 6«K*;*0 
10 ^-XA&VHDtmiri/?* (B - 1 ) C©£ 
t©ft^i©iiJ^S«. 1 ccSfcO 0. 1 3 2 g"C 

OMM2 

B*^- tTJWttSS©^ h U •)Affl*^9't -f h ( S i O 
, /Al, O, ©*->l<Jfc=3 4) Htfe0!l2i:l5Hl© 
*ttfcJ:»)*BIl/C. tttt?>?* (B-2) fcfifc 
(HIZSM-5) . C©<h#©W»©ti^FM«. ^~ 
#AlccSft:9 0.1 2 8gt*-3fc. 

(2) memr 

20 JJB-^>^ ( A - 1 ) ~ (A-4 6) &&K.tiafr9-> 
7)1 (B- 1) T&U (B-2) Koti-r. TiB©i»$®fc& 
fNc J: Q £3R»*b!»£*#*©S^*b^ttB5n*tT 

$mmm<DN, ^vmtmi. ^?o7i-« 

^ffiKiDN.^rjefiOTfitWl/fc. 
(Wifc&tt) 

(i) a^msL no mt% 
o, i o®m% 

He mat 

30 (2)^R8jEffi 20 00 0 (l/Hr) 

(3>SJSSK 3 0 0U 4 0 0*a 5 0CCX 

aeoo'c 

*s***i~^4(c^-r. 

[0088] 

[£1] 
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mm 




g&fcfft* (%) 


m % m 


300°C 


400°C 


500°C 


600°C 


A- 1 


7* o ;< y 


87.1 


96.9 


88.6 


64.4 




7*n k>y 


98.4 


95.2 


78.6 


41.5 




1,3-7*^ v>x y 


95.6 


92.0 


78.0 


32.3 




x ^ y — 


96 1 


90.3 


45.8 


26.6 


A- 2 


7* n y 


75 0 


89 7 


83.4 


64.4 


a. 3 


7* u y< y 


fi7 A 


7 s * 7 

lu» I 


87 8 

(J 1 . u 


75.0 


A- 4 


7" n y 


Qfi 1 


jo • O 


qo 5 j 


72 0 


A +j~f 9 y 




Q7 7 

iff • 1 




68 4 


7" n bT u y 


1 nn 


QQ 0 

jj. It 


8d 6 


73 8 


trans-2- 7 r rr y 


y f .o 


QA 1 




61 5 


A- 5 


7* o y\* y 


Q9 ft 


Q1 1 


7Q 1 




A- 6 


✓ *-* > ■ ✓ 


^1 ^ 
0 1 . D 


7R 1 




72 5 


A- 7 


7* o y 


Do • O 


vJ 1 • o 


8? 8 


72 7 


2-7*4? y — 


94.8 


84.4 


61.9 


32.6 


A- 8 


7* a -rt y 


90.4 


95.6 


86.6 


78.1 


A- 9 


7" cj y 


90.9 


92.5 


86.4 


67.6 


A-10 


7*p;< y 


92.3 


94.3 


78.2 


64.0 


A-ll 


P7'^ y 


98.4 


91.1 


87.0 


78.7 




99.1 


88.9 


66.4 


50.6 



[008 9 ] [*2] 
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27 28 









mm**® 


\m (%) 




am 


M. 7t ffl 


300°C 


400°C 


500°C 


600°C 


A-12 


-furty 


94.2 


94.7 


88.0 


71.1 


A-13 


7* a ;\* >* 


84.3 


95.0 


82.7 


64.7 


A-14 




72.4 


88.1 


92.2 


88.7 




-fn \Z\,y 


90.5 


98.7 


86.8 


62.8 




1- 7*a ;\V — ji> 


95.2 


87.8 


74.0 


41.5 


B- 1 


-fa/^y 


0 


0 


0 


0 


B- 2 


-fns-iy 


8.4 


13.7 


21.1 


18.6 


A-15 


?us<y 


91.0 


84.3 


69.3 


49.1 


A-16 


-fKxrty 


94.2 


87.5 


55.2 


39.9 


A-17 


~?vj<y 


90.3 


89.4 


74.8 


54.6 


A-18 


7* a y 


92.9 


84.8 


54.7 


43.2 


A-19 




89.4 


81.2 


68.1 


43.5 


A-20 


-y'uj<y 


91.3 


86.5 


62.8 


36.7 


A-21 




71.5 


78.9 


67.3 


42.0 


A-22 


7*a fix y 


92.6 


86.8 


77.2 


63.4 


A- 23 


7*a \£vy 


99.2 


98.4 


87.6 


1 69.8 


A-24 


7* a t* v y 


94.1 


88.5 


70.0 


44.9 


A-25 


•f a f u y 


99.1 


97.2 


83.7 


65.4 



[0090] 



[SI3] 
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29 30 







umMVk* (%) 


m it m 


300°C | 


400 °C 


500°C 


600°C 


A-26 




84.9 


93.5 


85.1 


61.2 






97.2 


93.8 


77.0 


39.4 




1,3-7** y 


93.8 


91.1 


76.2 


30.5 






95.2 


88.9 


44.3 


20.8 


A-27 


7* p j< y 


78.7 


92.4 


86.2 


67.0 


A-28 


7*o/\' y 


75. 1 


91.6 


83.3 


62.9 


A-29 


7*a^ y 


69 5 


90 2 


81.1 


54.7 




*y~f 9 y 


74 8 


93 0 


85.5 


48.6 




y m u\Zisy 


77 2 


95 8 


79.4 


23.1 




trans -2- 7" 5- V 




82 6 


55 6 


16.0 


A-30 


y a /< y 


53 1 

JO. 1 


85 2 


81 4 


52.5 


A-31 

n ox 


-furty 


52.3 


78.9 


83.5 


60.9 


A-32 


7* o y 


71.4 


90.8 


88.3 


64.1 


A-32 
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